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S1. Additionally, the network also collected and determined mass concentrations of EC, NH4 
CCSEM-EDX analysis

32
SOAS intensive time periods, selected based on meteorological conditions, had shorter MOUDI 33 collection times (3 hours rather than 11 hours.) The intensive dates are shown in Table S1 below,
34
with the sample times highlighted in blue showing periods where CCSEM-EDX was run.
35 Table S1 . Intensive sample collection times. Highlighted samples were analyzed using CCSEM-EDX. 36
Intensive Date
Time (CST) 6/10/13 8:00-11:00 6/10/13 12:00-15:00 6/10/13 16:00-19:00 6/10/13 20:00-7:00 6/11/13 8:00-11:00 6/11/13 12:00-15:00 6/11/13 16:00-19:00 6/11/13 20:00-7:00 6/12/13 8:00-11:00 6/12/13 12:00-15:00 6/12/13 16:00-19:00 6/12/13 20:00-7:00 6/14/13 8:00-11:00 6/14/13 12:00-15:00 6/14/13 16:00-19:00 6/14/13 20:00-7:00 6/15/13 8:00-11:00 6/15/13 12:00-15:00 6/15/13 16:00-19:00 6/15/13 20:00-7:00 6/16/13 8:00-11:00 6/16/13 12:00-15:00 6/16/13 16:00-19:00 6/16/13 20:00-7:00 6/29/13 8:00-11:00 6/29/13 12:00-15:00 6/29/13 16:00-19:00 6/29/13 20:00-7:00 6/30/13 8:00-11:00 6/30/13 12:00-15:00 6/30/13 16:00-19:00 6/30/13 20:00-7:00 7/1/13 8:00-11:00 7/1/13 12:00-15:00 7/1/13 16:00-19:00 7/1/13 20:00-7:00 7/9/13 8:00-11:00 7/9/13 12:00-15:00 7/9/13 16:00-19:00 7/9/13 20:00-7:00
All sampling periods that were analyzed using CCSEM-EDX are indicated in Table S2 and a size distribution using all soot Dpa was generated, shown below. during the SOA-rich, dust-rich, and SSA-rich time periods, elemental masses were assigned to 114 specific source-based particle classes with the compositions described below. The elemental mass Si and Al, dust particles contained Na, Mg, Al, Si, K, Ca, Ti, and Fe, SSA particles contained Na,
119
Mg, Cl, K, and Ca, and biological particles consisted of P, Cl, and K. Secondary species in this 120 study were represented by S in every particle class, since organic (C, O) and nitrogen-containing 
140 The particle diversity of particle i (Di) is given by
where Hi is the mixing entropy of particle i. The average particle species diversity (Dα) is given by
where Hα is the average particle mixing entropy. The bulk population species diversity (Dγ) is where Hγ is the population bulk mixing entropy. Dα was used as a quantitative measure of 148 elemental diversity for each particle class during SOAS (SOA, biomass burning particles, fly ash, 149 dust, SSA, and biological particles.) However to quantify particle aging due to S during SOAS, 150 the mixing state index (χ), a ratio between the average particle species diversity and bulk 151 population species diversity, was calculated. While Dα is a useful metric to quantify elemental 152 diversity, χ quantifies the degree of internal versus external mixing present within particle Most of the CCSEM-EDX analysis in this study was conducted on Formvar-coated TEM grids.
173
However, since Formvar (a polymer) interferes with particle carbon and oxygen X-ray signals,
174
additional EDX spectra of SOA particles were collected on Si substrates. EDX spectra from 61 Figure S3 shows an example spectrum of an SOA/sulfate particle collected on Si. To determine the average circularity for SOA, biomass burning aerosol, and fly ash classes, the 188 mode circularity was averaged across the k-means clusters assigned to that class in Equation 1:
where C is circularity, A is area of the particle, and p is the particle perimeter. The number fraction of particles containing nonvolatile cations (Na, Mg, K, Ca, Fe) in sub-and
194
supermicron sizes is shown in Figure S4 for the dust and SSA periods. In general, the number The degree of secondary processing for each particle class was calculated as the average mass 206 fraction of sulfur per particle ( Figure S5 ). This parameter was used to calculate average sulfur 207 diversity and along with the bulk population diversity, mixing state indices could be quantified. where x1 and x2 are the mean mass fraction of sulfur per particle class. The results of the student t-231 tests are located in Table S6, Table S7 , and 
